We study the properties of integral submanifolds of the contact distribution of an r-contact manifold. In particular we find relations between them, rcontactomorphisms and r-contact vector fields, and we find some results for integral submanifolds of <S-space forms.
Introduction
In the present paper we study integral submanifolds of the contact distribution of an r-contact manifold, that is a smooth (2n + r)-dimensional manifold M 2n+r which carries r linearly independent 1-forms r¡\,... ,rj T such that any vector tangent to M s belongs to the distribution V. In this case s < n and when s -n the n-dimensional integral submanifold in question is called a Legendrian submanifold.
In this work we find some properties of integral submanifolds and relate them with r-contactomorphisms and r-contact vector fields. Some of these properties are a consequence of a Darboux theorem for r-contact manifold, which we prove in §2. Next, we study the immersion of integral submanifolds into the ambient space endowed with a compatible metric /-structure. In particular, we concentrate our attention on Legendrian submanifolds of «S-space forms, finding conditions -in terms of sectional curvature, Ricci curvature or scalar curvature -which ensure that a minimal Legendrian submanifold of an 5-space form is totally geodesic. 
A generalization of contact manifolds
An r-contact manifold (cf. [14] ) is a (2n + r)-dimensional smooth manifold M together with r linearly independent 1-forms rji,... r¡ r for all a,ß € {l,...,r}. In particular, from (3) we see that E is integrable, hence it defines a foliation £ of M. Therefore we can regard an r-contact manifold as a smooth manifold of dimension 2n + r foliated by an r-dimensional foliation and whose transverse geometry is modelled on a symplectic manifold. We remark that, as pointed out in [9] , there are examples of (2n+r)-dimensional smooth manifolds, with r even, which admits an r-contact structure but no symplectic structures, and (2n + r)-dimensional smooth manifolds, with r odd, which admits an r-contact structure but no contact structures.
Now we prove a Darboux-like theorem for r-contact manifolds. Before, we need this simple preliminary lemma. Proof. Indeed, for all ß £ {1,... ,r}, 
The notion of r-contact manifold is related to /-structures (cf. [1] , [10] , [16] ) by the following Proof. We have observed before that (V, $) is a symplectic vector bundle. Then by a well-known theorem of symplectic geometry, there exist a metric G and an almost complex structure J such that G (Z, JZ') = <!> (Z, Z'), for all Z,Z' £ F (V). We define </>\ v := J, := 0, and Proof. The first part of the theorem follows from Theorem 2: we can consider local coordinates (xi,..., x n , yi,..., y n , z\,..., z r ) with respect to which rj a = dz aVidxii for all a € {1,... ,r}. So {x l = const., z a = const.} defines an n-dimensional integral submanifold of 
.,T] r ).
Other examples of integral submanifolds can be obtained by the following proposition. PROPOSITION 
.. ,r} T ). Then f is an r-contactomorphism if and only if f maps s-dimensional integral submanifolds onto s-dimensional integral submanifolds.

Proof. If / is an r-contactomorphism of
. ,H r ), be an W-valued function such that dHi\t> = • • • = dH r \-p. Then there exists a unique r-contact vector field Xh satisfying (4).
Proof, (i) If (4) 
13=1
We can give an explicit formula for an r-contact vector field in terms of an almost ¿»-structure associated to the r-contact forms r/i,..., r¡ r . 
for all a € {1,..., r}.
Proof. Suppose that X is an r-contact vector field. Then according to Theorem 14 there exist r functions H\,..., H r such that (4) hold and, moreover, dH l \d
In particular this last condition implies that </ > (grad (Hi)) = • • • = 0 (grad (H r )), whereas from (4) it follows that for any
Applying <j) we get
0=1
from which (6) follows. Conversely, assume that (6) holds. Then it follows easily that, for each a E {l,...,r}, T] a (X) = -H a . Moreover, for any Y e r (TM) and for all a € {1,..., r},
Thus Cxria = X)/3=19af3Vp, where g a p =
(H a ). •
Integral submanifolds of 5-manifolds
Let (M, 7/1,..., r]T) be an r-contact manifold. By Proposition 3 there exists an almost <S-structure ((/>, £a, 7/a, g) such that drja (X, Y) = g (X, (f>Y) for all £ T(TM). This associated almost «S-structure, in general, is not unique. Suppose that (M,r)a) admits a compatible almost S-structure which is normal, i.e. the tensor field N = [(¡>, <f>] + 2 ^Va ® £a vanishes identically. Then we say that (M, <p, £,Q,Va,g ) is an 5-manifold. In this case it is known ( [1] ) that the Levi Civita connection of (M,g) satisfies the relations a=l In this section we shall study some properties of integral submanifolds of <S-manifolds. In order to distinguish the Riemannian metric of the ambient space from that one of the submanifold, we denote by g the metric of the S-manifold (M,(f),£a,r]a,g) and by g the induced metric on the integral submanifold M. Let V and V be the Levi Civita connections of (M, g) and (M,g), respectively. They are related by the equation Proof. Indeed, for each i,j G {1,... ,n}, using (8) , • We recall that an S-space form M is nothing but an ¿»-manifold of constant (/»-sectional curvature (cf. [1] ). If c is this constant, we will write M(c) for denoting the »S-space form M. Concerning 5-space forms, we have the following propositions. 
+ (X, (j>Z) (j>Y -g (Y, <j>Z) 4>X + 2g (X, <j>Y) cj>Z) ~ -^ (9 m d>Z) <t> 2 X -g (•i>X, 4>Z) d> 2 Y).
In our case, this formula becomes, for X, Y, Z tangent to M n ,
RXYZ = (G (Y, Z)X-g (X, Z) Y)
+ ^(9 (X, (f>Z) 4>Y -g (Y, 4>Z) 4>X + 2g (X, <f>Y) <j>Z).
Using this, Lemma 19 and the Gauss equation 
g(RXYZ, W) = g(RXyZ, W) + g(h(X, W), h(Y, Z)) -g{h{X,Z),h(Y,W)),
